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Abstract

Background: Among patients prescribed long-term opioid therapy (LTOT) for chronic pain, no 

study has yet examined how clinicians respond to evidence of illicit drug use and whether the 

decision to discontinue opioids is influenced by a patient’s race.

Methods: Among outpatients of black and white race initiating LTOT through the VA between 

2000 and 2010, we reviewed electronic medical records to determine whether opioids were 

discontinued within 60 days of a positive urine drug test. Logistic regression was used to examine 

differences by race.

Results: Among 15,366 patients of black (48.1%) or white (51.9%) race initiating LTOT from 

2000–2010, 20.5% (25.5% of blacks vs. 15.8% of whites, P <. 001) received a urine drug test 
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within the first 6 months of treatment; 13.8% tested positive for cannabis and 17.4% for cocaine. 

LTOT was discontinued in 11.4% of patients who tested positive for cannabis and in 13.1% of 

those who tested positive for cocaine. Among patients testing positive for cannabis, blacks were 

2.1 times more likely than whites to have LTOT discontinued (adjusted odds ratio [AOR] 2.06, 

95% confidence interval [CI] 1.04–4.08). Among patients testing positive for cocaine, blacks were 

3.3 times more likely than whites to have LTOT discontinued (AOR 3.30, CI 1.28–8.53).

Conclusions: Among patients testing positive for illicit drug use while receiving LTOT, 

clinicians are substantially more likely to discontinue opioids when the patient is black. A more 

universal approach to administering and responding to urine drug testing is urgently needed.

Keywords

Opioid Analgesics; Practice Guideline; Quality of Health Care; Racial Disparities; Urine Drug 
Testing

1. Introduction

In 2015, there were more than 33,000 overdose deaths in the U.S. attributed to prescription 

and illicit opioids (Rudd et al., 2016b). Although heroin and illicitly manufactured fentanyl 

are increasingly driving this evolving epidemic, more than 40% of all opioid overdose deaths 

in the U.S. are due to prescription opioids (Braden et al., 2008; Centers for Disease Control 

and Prevention, 2017; Manchikanti et al., 2011; Rudd et al., 2016b; Von Korff et al., 2008).

In recent years, efforts to prevent poisonings from prescription opioids have largely focused 

on limiting patients’ exposure to these medications by urging clinicians to be more judicious 

in how opioids are prescribed (Califf et al., 2016; Dart et al., 2015; Edelman et al., 2013; 

Korff et al., 2008; Volkow et al., 2011). Much less attention has been paid to how well 

clinicians monitor patients for signs of adverse events, including opioid use disorder, other 

substance abuse, and overdose, once opioids are initiated (Becker et al., 2013; Dowell et al., 

2016; Gaither et al., 2016a; b; Gaither et al., 2014; Starrels et al., 2010).

Urine drug testing has long been considered one of the best tools clinicians have for 

monitoring patients for opioid misuse (Chou et al., 2009; US Department of Veterans 

Affairs/Department of Defense, 2003). Opioid prescribing guidelines recommend that 

clinicians test for illicit drug use in all patients receiving long-term opioid therapy (LTOT) 

(Chou et al., 2009; Dowell et al., 2016; US Department of Veterans Affairs/Department of 

Defense, 2003; 2010). Illicit drug use concurrent with LTOT is considered a moderate 

predictor of opioid misuse and a behavior suggestive of addiction (US Department of 

Veterans Affairs/Department of Defense, 2010). Experts recommend that clinicians increase 

the frequency of monitoring in patients testing positive for illicit drug use, and if the 

behavior continues, clinicians are advised to taper the patient off opioids and to initiate a 

referral to an addiction specialist if appropriate (Chou et al., 2009). Immediate 

discontinuation of opioids is recommended for patients who refuse addiction treatment (US 

Department of Veterans Affairs/Department of Defense, 2010). Clinician compliance with 

these recommendations has yet to be examined.
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Prior research has revealed racial differences with respect to LTOT and accompanied safety 

monitoring. Blacks with chronic pain are less likely than whites to be prescribed opioids 

(Burgess et al., 2014). Blacks are also more likely than whites to undergo urine drug testing 

(Becker et al., 2014; Becker et al., 2011), even though whites—particularly white males—

are more likely to misuse opioids and are at higher risk for overdose and death (Rudd et al., 

2016a). When faced with evidence of illicit drug use, whether clinicians are more likely to 

discontinue opioids when a patient is black is unknown.

The purpose of this study, therefore, was to more closely examine urine drug testing in a 

sample of approximately equal numbers of black and white patients receiving care through 

the Department of Veterans Affairs (VA). Military veterans have been hit particularly hard 

by the opioid crisis due to the high prevalence of chronic pain and mental health and 

substance use disorders within this population (Seal et al., 2012). Use of a VA sample, 

among whom access to care is guaranteed by charter, also allowed us to control for 

differences in healthcare coverage, an important issue that often confounds disparities 

research (Asch et al., 2006).

Our primary outcome was discontinuation of LTOT in patients who tested positive for 

cannabis or cocaine and to determine whether this response differed based on the race of the 

patient. We also examined rates of urine drug testing and use of illicit substances in patients 

overall and by race.

2. Materials and methods

2.1 Study overview

In a large sample of outpatients initiating LTOT through the VA between 2000 and 2010, we 

examined discontinuation of LTOT following a positive urine drug test in the sample overall 

and by race. The methods for identifying patients and measuring outcomes have been 

previously described; we summarize this information here (Gaither et al., 2016a; b; Gaither 

et al., 2014).

2.2 Data source

From the electronic medical record, we abstracted administrative, clinical, laboratory, and 

pharmacy data on patients participating in the Veterans Aging Cohort Study (VACS), a 

prospective cohort of HIV+ patients matched (1:2) by age, sex, race (via self-report), and VA 

site-of-care to HIV− controls. The VACS is HIPAA compliant and has been approved by the 

institutional review boards for the VA Connecticut Healthcare System and the Yale School 

of Medicine. The requirement for informed consent was waived for this study.

2.3 Study population

From the VA Pharmacy Benefits Management (PBM) database, we captured outpatient 

prescriptions for oral and transdermal opioids filled between 2000 and 2010. LTOT was 

defined as receipt of at least a 3-month supply of opioids prescribed for chronic pain but not 

for an opioid use disorder. To focus on incident versus prevalent cases, we excluded from 

this cohort patients filling opioid prescriptions within the prior 3 months. We also excluded 
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patients with less than 3 months of follow-up and those who had a baseline ICD-9-CM 

(International Classification of Disease Clinical Modification) code for palliative or end-of-

life care. Further details regarding the specific diagnoses we used to define chronic pain and 

the specific opioids we examined are available elsewhere (Edelman et al., 2013; Gaither et 

al., 2016a).

There were 17,044 patients initiating LTOT between 2000 and 2010. We limited the analytic 

sample to those of black and white race (n=15,366); prior research suggests that it is 

between these two groups that disparities in patient care are most pronounced (Abdus et al., 

2015; Asch et al., 2006; Becker et al., 2014; Becker et al., 2011; Burgess et al., 2014).

2.4 Outcome variables

We examined the first urine drug test received by patients during the initial 6 months of 

LTOT. Our primary outcome was discontinuation of LTOT following a positive test for 

cannabis or cocaine. To assess for discontinuation, we determined whether a patient received 

an opioid prescription within 60 days of a positive drug test; we considered non-receipt 

within this time period to be discontinuation.

In accordance with recommendations from opioid prescribing guidelines, we also assessed 

whether patients were administered a urine drug test within 1, 3, and 6 month(s) of starting 

LTOT (Chou et al., 2009; US Department of Veterans Affairs/Department of Defense, 2003; 

2010).

Finally, we examined by race the proportion of patients testing positive for cannabis or 

cocaine, the two substances in the standard urine drug test that are by definition illicit, 

during the first 6 months of starting LTOT. While taking unprescribed controlled substances 

is also of concern, we did not examine amphetamine, benzodiazepine, barbiturate, or opioid 

use because in our administrative data there was no valid way of ascertaining whether these 

medications were being legitimately prescribed outside the VA. Similarly, we did not 

examine absence of prescribed opioids in urine drug test results, a potential indicator of 

diversion, because an accurate assessment of absence requires data that are not typically 

obtained in clinical settings (e.g., quantification of a qualitative enzyme-mediated 

immunosorbent assay result or performance of higher sensitivity gas chromatography/mass 

spectrometry test). Finally, because heroin rapidly metabolizes to other opiates that appear in 

a screening test as “opiates,” there is no way to accurately identify heroin use in 

administrative data.

2.5 Covariates

To characterize the sample at baseline, we extracted demographic data from the VA National 

Patient Care Database. Clinical characteristics were based on ICD-9-CM codes and 

laboratory data. The VACS Index was used to reflect overall severity of illness—higher 

scores are indicative of greater all-cause mortality risk in both HIV+ and HIV− patients; 

extensive details on the development and use of the VACS Index have been published 

previously (Justice et al., 2010; Justice et al., 2013; Tate et al., 2013). Variables related to 

opioid dose, duration, and DEA (Drug Enforcement Administration) controlled substance 

schedule were obtained from the PBM database.
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The diagnosis of a substance use disorder (SUD) was based on ICD-9-CM codes for an 

alcohol or drug use disorder, receipt of inpatient or outpatient SUD treatment, or scores ≥ 4 

on the AUDIT-C (Alcohol Use Disorders Identification Test-Consumption). Patients were 

considered to have a SUD history if they met any of the above criteria at baseline (i.e., LTOT 

initiation) or any time prior (i.e., lifetime prevalence).

2.6 Statistical analyses

For demographic and clinical characteristics, we used proportions and means to characterize 

the sample at baseline. Differences according to race were assessed with χ2-tests for 

categorical variables and, as appropriate, t, ANOVA, or Wilcoxon rank sum tests for 

continuous variables.

To assess for receipt of urine drug testing and discontinuation of LTOT by race, we used 

unadjusted and multivariable logistic regression. In the multivariable models, we controlled 

for patient characteristics listed in Table 1 that were associated with both race and the 

outcome of interest at P=.20 (Skelly et al., 2012). Specifically, the full model included the 

following: age, HIV status, hepatitis C status, diabetes, serious mental illness, substance use 

disorder, VACS Index, and benzodiazepine co-prescriptions. We then used backward 

elimination to develop the parsimonious models shown in Tables 1 and 2. Regardless of 

statistical significance, however, we retained in the models variables we determined a priori 
to be of clinical significance including SUD history, serious mental illness, and HIV status. 

HIV status is relevant because opioid prescribing and monitoring practices may differ 

between HIV-specialty providers (who treat the majority of VA patients with HIV) and 

general-medical practitioners (Starrels et al., 2016).

Age, BMI, VACS Index, average daily opioid dose, and CD4 were continuous variables. 

Smoking status and HIV-1 RNA viral load were coded as categorical variables. All other 

variables, including discontinuation of long-term opioid therapy, were coded as binary 

variables.

All analyses were performed using SAS software, version 9.4 (SAS Institute, Cary, NC). We 

applied a 2-sided statistical significance level of 0.05 to all analyses.

3. Results

3.1 Characteristics of the study cohort

We identified 15,366 patients of white or black race initiating LTOT between 2000 and 

2010. The sample was predominately male (97.5%) with a mean (SD) age of 50.1 (9.3) 

years. Thirty-one percent were infected with HIV and 28.5% with hepatitis C. More than 

half (64.1%) were current smokers. The mean (SD) BMI was 28.4 (6.4). The proportion of 

patients with a serious mental illness or history of SUD was 20.5% and 35.9%, respectively.

As shown in Table 1, blacks were more likely than whites to have a diagnosis of HIV, 

hepatitis C, diabetes, serious mental illness, or an SUD. Blacks were also more likely to be 

engaged with mental health services or SUD treatment.
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Whites were more likely than blacks to receive a higher average daily dose of opioids and a 

greater days’ supply. Whites were also more than three times more likely to receive 

benzodiazepines concurrent with opioids. We found no difference in receipt of short-acting 

Schedule II opioids according to race.

3.2 Discontinuation of opioid therapy by race

Among patients who tested positive for cannabis, 11.3% had opioids discontinued within 60 

days (Fig. 1). Blacks were 2.0 times more likely than whites to have opioids discontinued 

(OR 1.98, 95% CI 1.01–3.86). As shown in Table 2, these associations persisted in the 

adjusted model.

Among patients who tested positive for cocaine, 13.1% had opioids discontinued within 60 

days (Fig. 1). Blacks were 3.0 times more likely than whites to have opioids discontinued 

(OR 3.05, 95% CI 1.19–7.81). As shown in Table 3, these associations persisted in the 

adjusted model.

To assess whether these results could be attributed to higher discontinuation rates among 

blacks regardless of urine drug testing results, we also examined by race discontinuation 

among those testing negative for illicit drug use. These findings were not significant: among 

those testing negative for cannabis, we found no association between race and opioid 

discontinuation (P =.34); among those testing negative for cocaine, we found no association 

between race and opioid discontinuation (P =.83).

To address the potential for changes over time in rates of discontinuation, we included a 

variable for year in the adjusted models. The results remained virtually unchanged with this 

inclusion (cannabis: AOR 2.04, 95% CI 1.02–4.05; cocaine: 2.96 (1.15–7.60)).

3.3 Receipt of urine drug testing by race

Twenty-one percent of patients received a urine drug test within the first 6 months of 

treatment. As shown in Fig. 2, blacks were more likely to receive a urine drug test within 1 

month, 3 months, and 6 months of initiating opioid therapy (all P < .001).

In the adjusted models, blacks were 1.6 times more likely to receive a urine drug test 

(adjusted odds ratio [AOR] 1.57, 95% confidence interval [CI], 1.44–1.71, P < .001) in the 

first 6 months of starting LTOT (final model adjusted for age, HIV, hepatitis C, diabetes, 

SUD history, and receipt of benzodiazepine co-prescriptions).

To account for changes over time in receipt of urine drug testing by race, we included a 

variable for time in the adjusted models, which did not change the overall results (AOR 1.52, 

95% CI, 1.39–1.66).

3.4 Aberrant results by race

Whites were more likely than blacks (15.5% vs. 12.6%, P < .001) to test positive for 

cannabis, whereas blacks were more likely to test positive for cocaine (23.7% vs. 7.9%, P 

< .001).
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Thirty-four percent of patients who tested positive for cannabis or cocaine were receiving 

concurrent SUD treatment. Among these patients, blacks were more likely than whites to be 

engaged in SUD treatment (36.7% vs. 27.8%, P=.01).

4. Discussion

In this sample of 15,366 patients of black or white race initiating LTOT between 2000 and 

2010, nearly 90% of patients who tested positive for cannabis or cocaine refilled an opioid 

prescription within the following 60 days. Blacks were twice as likely to have opioids 

discontinued after testing positive for cannabis and three times more likely after testing 

positive for cocaine.

Moreover, only 20% of patients received a urine drug test within the first 6 months of 

starting opioids, a time when patients are at high risk for overdose and death (Chou et al., 

2009).

Urine drug testing rates were lowest for non-Hispanic white males—a group at high risk for 

opioid misuse and abuse (Rudd et al., 2016b). Blacks were nearly twice as likely to receive a 

urine drug test at all time points: 1 month, 3 months, and 6 months following initiation. 

Among those receiving a urine drug test, 1 in 4 tested positive for illicit drug use. Whites 

were 1.3 times more likely than blacks to test positive for cannabis, whereas blacks were 

more than 3.6 times more likely to test positive for cocaine.

To our knowledge, this is the first study to examine opioid discontinuation among those who 

test positive for illicit drug use overall and by race. By examining administration of urine 

drug testing in the VA, we are also able to show that blacks are vulnerable to racial bias even 

in settings where access to care is more equitable. Finally, with this research we add to the 

literature a more nuanced view of how illicit drug use differs according to race.

Our findings are in keeping with previous studies showing that clinicians have been slow to 

integrate urine drug testing into patient care, even for patients at high risk for opioid misuse 

and abuse (Gaither et al., 2016a; b; Gaither et al., 2014; Starrels et al., 2010). For more than 

a decade, physicians have been encouraged to monitor all patients prescribed opioid therapy 

for illicit drug use and diversion through baseline and periodic urine drug testing (US 

Department of Veterans Affairs/Department of Defense, 2003), yet rates remain low in the 

VA and the general medical population (Gaither et al., 2014).

Why some clinicians have failed to adopt this universal approach to urine drug testing and 

how patients are selected for testing remains unclear. In an earlier study, we found that only 

50% of patients with a substance use disorder at the time of initiating opioid therapy 

received a drug test within the first 6 months (Gaither et al., 2014). These patients were no 

more likely than those without alcohol and drug use disorders to be tested, which is 

consistent with prior studies (Starrels et al., 2011). This study also examined the association 

between receipt of urine drug testing and all-cause mortality but found no association. The 

findings from this current study may in part explain why: this study provides evidence to 

support reports that many clinicians lack an understanding of which patients to test, how to 
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interpret the results, and what steps to take when a patient tests positive for illicit drug use 

(Starrels et al., 2012).

Balsa and McGuire argue that clinical uncertainty of this type often contributes to disparities 

in healthcare among racial minorities; without clear guidelines on how patients should be 

treated, physicians fall back on ingrained belief systems such as racial stereotyping (Balsa 

and McGuire, 2003).

The primary limitations of this study are those common to observational research involving 

large clinical datasets. First, we examined only discontinuation of opioids. Further research 

is needed to examine other responses to aberrant urine toxicology results, specifically: 

tapering of opioid dose, referral to addiction treatment, switching to alternative pain 

medications, and initiation of more intensive monitoring. Second, according to the leading 

clinical practice guidelines (Chou et al., 2009; Dowell et al., 2016; US Department of 

Veterans Affairs/Department of Defense, 2010), in addition to the misuse of illicit drugs, the 

decision to discontinue opioids should take into account, at minimum, the following: 1) 

effectiveness of opioids on pain control and overall functionality, 2) existence of side effects 

or adverse events, 3) issues related to patient adherence to the treatment plan, and 4) 

importantly, patient’s desire to discontinue the medications. However, because this study 

relies on administrative, pharmacy, and electronic medical record data, we are unable to 

provide a full clinical picture of the circumstances that led to opioid discontinuation, 

including how often discontinuation was initiated by the patient and how differences in 

patient and provider characteristics may have influenced this decision, whether made on the 

part of the patient or provider.

To address these limitations, we attempted to rigorously control for the presence of serious 

mental illness, substance use disorders, and other comorbidities that may have factored into 

the decision to discontinue opioids (see methods). While our multivariable models should 

control for the higher rates of serious mental illness and substance use disorders found 

among blacks in our sample, there is always the risk for unmeasured confounding in 

research that relies on observational data.

Additionally, the VA setting and the focus on patients with HIV limit the generalizability of 

our findings. Moreover, the pattern of drug use appears to differ for non-VA patients: 

according to recent data from the National Survey on Drug Use and Health, black adults are 

more likely than white adults to use both cannabis and cocaine (refers to past-year [2015–

2016] drug use and not lifetime prevalence) (Substance Abuse and Mental Health Services 

Administration, 2018).

Despite these limitations, we believe our findings should be considered in the context of a 

substantial body of literature that shows that blacks often face disparities in care (Abdus et 

al., 2015; Asch et al., 2006; Balsa and McGuire, 2003; Guerrero et al., 2013; Mennis and 

Stahler, 2016; Sahker et al., 2015), including in relation to opioid prescribing and treatment 

(Becker et al., 2014; Becker et al., 2011; Burgess et al., 2014).
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5. Conclusions

There is a general consensus among experts in the field of pain management that urine drug 

testing is one of the best tools clinicians have for identifying opioid misuse, illicit drug use, 

and the concomitant use of sedatives or other substances that may increase the risk of 

overdose (Dowell et al., 2016). The results of our study demonstrate that a more universal 

approach to urine drug testing is urgently needed both within and outside of the VA.

While our data do not fully capture all the nuances clinicians consider in determining 

whether or not to discontinue opioids following illicit drug use, the magnitude of the 

discrepancy we found in discontinuation rates for blacks compared to whites suggests that, 

in the absence of clearer urine drug testing guidelines, extraneous factors unrelated to the 

risks and benefits of LTOT—including racial stereotypes—may enter into the decision-

making. In light of this potential, we believe that the safest and most judicious way forward 

is for clinicians to adhere to the latest guidelines from the CDC, which recommend that 

urine drug testing be administered to all patients prior to opioid initiation and then at least 

annually thereafter (Dowell et al., 2016). In turn, clinicians need clearer guidance on how to 

respond to aberrant toxicology results in a manner that is both less biased and more effective 

in identifying patients at risk for overdose.
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Highlights

• Blacks are more likely to be tested for drug use but are at less risk of 

overdose.

• Blacks are more likely to have long-term opioid therapy (LTOT) discontinued 

following illicit drug use.

• A more universal approach to urine drug testing is needed.
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Figure 1. 
Percentage of patients discontinuing long-term opioid therapy by race following illicit drug 

use.

Abbreviations: D/C, discontinuation; LTOT, long-term opioid therapy.
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Figure 2. 
Percentage of patients receiving a urine drug test by race
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Table 1.

Patient characteristics by race at initiation of long-term opioid therapy

Characteristic White (n=7,976) Black (n=7,390) P Value

Age, mean (SD), y 50.0 (9.8) 50.3 (8.7) .03*

Male Sex, n (%) 7828 (98.1) 7151 (97.8) < .001*

HIV, n (%) 2388 (29.9) 2369 (32.1) .005

Hepatitis C, n (%) 1835 (23.0) 2536 (34.3) < .001

Diabetes, n (%) 2194 (27.5) 2371 (32.1) < .001

BMI, mean (SD) 28.6 (6.5) 28.1 (6.4) < .001*

Smoking Status, n (%) < .001

 Never 1506 (19.9) 1537 (21.5)

 Current 4823 (63.6) 4619 (64.7)

 Former 1257 (16.6) 980 (13.7)

Serious Mental Illness, n (%) 1639 (20.6) 1513 (20.5) .91

Substance Use Disorder History, n (%) 2301 (28.9) 3209 (43.4) < .001

VACS Index, median (IQR) 17 .0 (10.0–30.0) 22 .0 (12.0–39.0) < .001

Average Daily Opioid Dose, median (IQR), mg MEQ
a 16.5 (9.7–34.4) 15.4 (9.4–28.6) .006

Short-Acting Schedule II Opioids, n (%) 2706 (33.9) 2492 (33.7) .79

Concurrent Benzodiazepine Receipt, n (%) 2188 (27.4) 992 (13.4) < .001

CD4 Count, median (IQR), cells/μL
b 384.0 (212.0–583.0) 332.0 (161.0–545.0) < .001

HIV-1 RNA, Log10 Viral Load, < 500 copies/ml, n (%)
b 1052 (63) 913 (53) < .001

Abbreviations: BMI, body mass index; IQR, interquartile range; PTSD, post-traumatic stress disorder; MEQ, morphine equivalent; VACS, Veterans 
Aging Cohort Study.

*
Note: Although statistically significant, the actual clinical differences are very small.

a
Average daily opioid dose calculated by dividing the total morphine equivalents received in the year since starting long-term opioid by total days 

supply.

b
Among HIV-infected patients.
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Table 2.

Final multivariable-adjusted logistic regression model examining discontinuation of long-term opioid therapy 

by race among patients testing positive for cannabis

Characteristic Unadjusted Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

Race

 White (Reference) — —

 Black 1.98 (1.01–3.86) 2.06 (1.04–4.08)

Age, y — 0.94 (0.91–0.98)

HIV — 1.56 (0.81–3.00)

Substance Use Disorder History — 0.69 (0.36–1.33)

Serious Mental Illness — 0.94 (0.44–1.99)
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Table 3.

Final multivariable-adjusted logistic regression model examining discontinuation of long-term opioid therapy 

by race among patients testing positive for cocaine

Characteristic Unadjusted Odds Ratio (95% CI) Adjusted Odds Ratio (95% CI)

Race

 White (Reference) — —

 Black 3.05 (1.19–7.81) 3.30 (1.28–8.53)

Age, y — 0.97 (0.93–1.01)

HIV — 0.72 (0.42–1.23)

Substance Use Disorder History — 0.74 (0.41–1.34)

Serious Mental Illness — 1.09 (0.62–1.01)
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